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Fed. 
Stouy Creek ....... 10.0 
Tuba ............. 11.8 
. _ _ . d o  ............. i 21.5 
Feather ........... i 22.0 
.... do ............. 23.0 
American. ........ 1s. 8 
Sacramento ....... 25 .4  
__ . .do  .... ........., 29 .OIs t  
. _ ._do  ............. = . O M  .... do ............. 28.3 
__ . .do  ............. 18.9 .... do ............. 2i .8  
_ . . _ d o  ............. 13.6 ! 
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Feet. 
1st ...... -2.0 
25th ..... -2.2 
1st ...... -6.5 
1st ...... -3.0 
1st ...... +2.0 
25th... ........... 
?d ....... +0.4 ...... +6.0 

....... +2.0 
4 t h  ...... +0.3 
5th ...... +0.9 
27th ..... -1.2 
28th ..... +0.6 
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Ith..... 
25th ..... 
Sth..... 
28 th..... 
27th ..... 
2ith ..... 
ZOth..... 
ISth ..... 
2zd ...... 
25th 
28th ..... 

. I ; !: ,,/ 
I I._ 

I .  
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+9.8 
+3.3 
+4.4 
-0.6 
+2.7 
+1.1 
-3.5 
+0.3 
-4.0 

............... 
+i .n 

!FEE RIVERS DURING JAW-Y. 

By ALFRED J. HENRY, Professor of Meteorology. 

With few and mostly unimportant, exce tions, the 

may be read from Chart I, H drographs for typicai 
rivers were well within their banks dFiring f anuary, as 

points on several of the principa T rivers. 

&e.-Report of Richar f H. Sullivan, Section Director. 

FLOODS I N  T H E  RIVERS OF SOUTH CAROLINA. 

The Wateree a t  Camden, S. C., was 3.1 feet above the 
flood stage on the 4th, and the Santee a t  Riniini, S. C., 
was above the flood sta e from the 1st to the 13tli, inclu- 

The Pedee BivPr.-The Pedee was in flood on January 
4, crestine a t  a stage of 39.5 feet ab Cheraw, due to heavy 
runs over the watershed. At Smiths Mills, the nest! 
station below Cheraw, the flood stage was not reached. 

No ap reciable damage was caused in the upper 
reaches o P the river, but in the lower reaches niuch st.ock 
was driven out and thus saved by the warnings that 
were issued.-Report of J. H. Scott, Loea.1 Foreenstcr. 

FLOODS IN RIVERS OF NORTH CAROLINA. 

The Roanoke River at  Weldon, N. C., was 3.5 feet 
above the flood stage (30 feet,) on the 6th. This flood 
soon subsided. The Cape Fear River a t  Elizabethton, 
N. C., was above flood stage on t'he 5th, 6th, and 7th. 
The Neuse River was above the flood stage on the 4th 
and 6th, a t  Neuse, N. C. Both floods were of short dura- 
tion.-Report of Lee A. Denson., Section. Director. 

FLOOD I N  T H E  SUSQUEHANNA RIVER.  

The lower portion of the Nort,h Branch of t,he main 
river was frozen in laces about. the end of December, 
1913. There were, %owever, long stretches where the 
main channel remained open, w t h  ice extending out 
some distance from the shore. 

of the West Bralick 

feet on the sanie B atme. Ab a later date, January 30, the 
ice br&e at  2.50 . m., and passed out, on a flood of 11 

ice passed Williamsport, at  a sta e of 14.5 feet. 
No ice gorges formed in the borth Branch, the stages 

being high enough to carry the ic.e out.. 
Rain on January 31 complicated the situation sonie- 

what, but the run-off was not sufficient to produce flood 
stages., No damage was occasioned.-Report of E. R. 
Demain., Local Forecaster. 

THE FLOODS 1N THE SACRAMENTO AND SAN JOAQUIN. 

"he Sacramento and its tributaries were in flood sev- 
eral times during t h o  month, due to heav rains and melt- 
ing snows. On the upper stretches of ti e stream, as at 

Lathrop ..................... 
Bensons Ferry .......... 
Electra ...................... 
llrllnta .................. 
Jenny Lind.. ........... 
Melrines ................. 
Jacksnnville ............. 

Red Bluff, the river passed above t.he flood st e on the 

flood stage. This flood ware also roduced ga e read- 

Hennett, Jacinto, C'olusa, kili hts Landing, a.nd Rio Vist,ti, 
on the Sacramento: but at  E acranianto the flood stage 
was not reached. The essential statistics of tlie flpods in 
the Sa.cranient.0 and San Joaquin Rivers will be found in 
the t.thle below. 

The rainfall in t,lie wat.erslied, while not un~sually 
heavy, ocwirred in frequent short periods, and as R rrsult 
there were rt nuniher of niinor wave crests during the 
secwnd half of the niont.li;witli a st.eatLi1-y rising river, CUI- 
niinating in a &age of P7.S feet. at Sacramento on t,he 
18t.h. By tlie end of the iiiont.11 the flood had passed, and 
the 1iendwat.er t,rihu t.t-iry s t.reeams were falling. 'Nie high 
water cnuserl n nuniher of hrealrs in the Ie~ees ,  and ai1 
extent. of land est.inia.tec1 at  60,000 acres was flooded.- 
( ; l f i o *  2v. R. l h / 7 0 i + ,  Loco1 Forccastcr.) 

F ' h d  ,iij ihe v p p r  San Jocrqui,~ .- The fiist general fioocl 
in several years occurred s~niult~txneously in all st,reanis of 
the upper Sa.n Jonquiii writeislied on tlie ?.lt.li, and cul- 
niinat,ecl on t,he following CIRV on t,he Mercecl River in t,he 
hi liest st,nge recorded during a. period of eight years. 
Lifewise, tlie highest, stage recorded on the San Joaquin 
a t  Friant. in a period of eight, yea.rs occurred at  inidni~lit 
of t,he 25th. lii Kings River rohnhly no flood of sirnxar 
proportions has occurred wit P iiii tlia last. fifty years.- 
(Aftw It'. E. Boilrier, Local Foreeastrr. j 

Ist, and crested at  a stage of 39 feet, 6 feet 5 a ove the 

ings above the flood sta e a t  Nico Q &us on the ha ther ,  

.do.. ........... 
Mokelumnr ....... 

.do.. ........... 
Mormon Slough.. . 
cal!wvPms. ........ 
Stunishiis ......... 
Tiiiilumne ......... 

TABLE 1 .-Statistics of jeoods dwinq January, 1914, ,in the Sncraniento 
and San Jonquil, Rivers. 

SACRAMENTO RIVER. 
. . . . . . .  - 

Station. 

St. John ................ 
Colgate. ................ 
Marruville.. ............ 
i)roi.ille.. .............. 
Nirolaus. .............. 
Folsom.. ............... 
Kennett ................ 
Red Bluri .............. 
Jucinto ................. 
Coluun. ................. 
Knights Landing. ...... 
Sacramento.. .......... 
Rio Vista. ............. 

....... .- . - ..... .- 

River. 

Piedra. ................. Kings ............. 
Merced Falls.. .......... Merred ............ 
Friant ................... San Joacluin ....... 

21. s 
IO. 3 
12.4 
11.4 
19. i 
13.1 
8.5 
n. 3 

6.3 
2.1.0 

1;. n 

...... 

Rain fall. 

Inches. 
8.91 

19.30 
5.80 

12.53 
8.14 

12.14 
25.58 
9.50 
S. OB 
6.97 
9.21 
5.97 
9.54 

......... ......... ......... 

......... 
5. i9  
9.10 

14.15 
8.62 *. 21 

13.44 
ll.?& 
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TABLE 2.-d€oney loas b y j o o d s  of Jtwumy, 1914. 
. . 

I Tangible I Farms and ! I 

District.. 

crops. i 
I I . -. - I 

$370.000 $2OO.OOO 1.(W 5il.NIU 

I 

south &rolina.. . . . . . . . . . . . . . . . . . . . . . . . .....-...I.. . . . .......I S.LW I I-IIYJ 
California: 

S0,OOO) 5.5001 l5lWl !11.000 
-. . . 

Hydrogra hs for ty ical points uii several priricild 

chartin are Keokuk, St. Louis, Memphis, Vickshurg, an(: 

the Ohio; Nashville, on the Cuniberlancl : Johnwivillr, 
on the Tennessee: Kansas City, on the Missouri; Little 
Rock, on tlie Arkansas; and Slirevcport, on the Red. 

rivers are s R own on C” f art I. The stations selecbed for 

New Or 7 ems, on the Mississippi; Cincinnati and Cairo, o i 

FRESHETS IN THE SAVANNAH RIVER 
AND TIIE FORECASTlX(3 O F  HIGE WATEB AT AUGUSTA. GA: 

By EUGENE D. EYIGH, Local Forecaster, Augusts, GR. 
[Dated May 16, 1918: revised December, 1914.1 

PREFACE. 

This pa ier is chiefly an espla.nation and clikssion of 

writer in predicting high river stages for tlie benefit of 
the business ant1 residential interests of Augua tit, Ga., :itit1 
the river farmers, lunibermen, and navigators below Su- 
gusta. It is hoped it niay prove helpful to river fcire- 
casters elsewhere, and in terei ting to students of river 
flow. 

Acknowledgenients are due and are gratefully ex- 
tended to Profs. H. C. Frankenfield and A. J. fleiiry, 
and Mr. H. W. Smith, of the Central Office of the Weather 
Bureau, Messrs. M. R. Hall and W. E. Hall of the Uiiit~ecl 
States Geological Survev, Judge Henry C. Hnninioiiil, of 
Augusta, Hon. Nisbet wingfield, chief engineer of the 
river and canal commission of Augusta, and others who 
have furnished valuable historical and scientific fitc ts a i d  
publications, as well as to the 0ffic.e force of the Augusta 
office of the United States Weather Bureau for assist- 
ance on tabular matter and dittgraiiis. 

the river i orecast sclieiiie tliat is used successfully by thc 

THE SAVANNAH RIVER. 

The Savannah River is a stream bold in all of its fen- 
tures. It is formed by the junc.tion of the Seneca a.ml 
Tugdoo Rivers about 100 miles above &.gustn., Qa: 
The headwaters of tlie Seneca River are snia.ll streams 
having their origin chiefly in the niountains of South 
Carolina. The Tugdoo River results froni sninll streams 
tha.t rise for the niost part in the mountains of north 
Georgia. Numerous creeks mcl sniall livers enter these 
tributaries and the other tributaries of tlie Savaiinnli 
River as well as the inain stream. On the South C(ti.ro- 
lina side, Rocky River, Little River, and Stevens C!reek 
are the niost important streams, while on the Georgia 
side are found the Broad River, which is the ltwgest of 
the tributaries, and the Little River, another important 
stream. 

Por its size the Savannah River is an ,unusudly rest- 
less stream, sensitive to even small amount of rainfall 
and subject to frequent; rises. Here rushing in cascades 

over the granite bed, there resting in placid shoals, the 
the water makes on the whole rapid progres; the total 
fall in 64 niiles ininiecliately above Augusta is 257 feet 
The c,ourse is somewhat irregular and isluacls are quite 
nunierous in the channel. The last of the-ca.scacles be ‘118 

which point navigable waters move leisurely along a 
n.inding course t,hroudi the low swamps of the Coastal 
Plain to the Atltint,ic 6cean. It has been estimated that 
the Savanntih River nncl the streams tributary to it are 
capable. of generating a iiiiniinuin of 200,000 horsepower, 
of which but R small aniount is developed. 

Topography and Geology. 

Practically nll of the catchment basin of the Savannah 
River above Augusta occupies the Piedmont Plateau. 
It is charac,terizrd by a truly rugged topography of clay 
hills overlying geologic fomiations of granite and gneiss. 
Elevations range froni about 300 feet above sea level at 
the eastern edge of the plateau to 1,000 feet on its western 
edge. In  remote mountain districts the general altitude 
is about 3,000 feet, with prominences considerably higher. 
The nrcn of the wat~~rshrd is 7*294 square miles. 

about 6 miles above Augusta and ends at Augusta, be T ow 

N O R T H  

FIG. I.--The S a u ~ i l ~ i i ~  Biver watershod above dugdsta, Ga AM 7,294 square miles. 

Forestry co.nd~iliio~ns. 

The South Cwolinn State Depart-merit of Aqriculture , 
Coinnierc,e and Iiidustries has published ‘ ’ Bulletin 1, 
. J ~ I ~ L I w J ~ ,  1910. Forcst conditions in South Carolina. 
Report of Preliminaiy EsnniLiatsion and Survey. By W. 
M. Moore, forest itssistant, United States Bureau of For- 
estry, Colombia, S. C., 1910.” This report $ITS a deuciip- 
tion of past and present forest conditions t at applies to 
the Savannah River wntershed. The following is copied 
froin his report: 

AZpiue region-Only about 25 per cent of this region has bwn 
cleared of forest, and many fields that have been cleared have after 


